Polymeric structure of the cyclic AMP-dependent protein kinase from the dimorphic fungus Mucor rouxii and purification of its catalytic subunit.
The polymeric structure of the cyclic AMP-dependent protein kinase (E.C.2.7.1.37) from the dimorphic fungus Mucor rouxii was analyzed through studies of gel filtration and sucrose gradient centrifugation of the holoenzyme and its subunits and by photoaffinity labeling of the regulatory subunit. It was demonstrated that it is a tetramer composed by two regulatory subunits (R) of mol. wt. 75 000 and two catalytic subunits (C) of mol. wt. 41 000 forming a holoenzyme R2C2 of mol. wt. 242 000. Frictional coefficients of 1.55 and 1.62 for the holoenzyme and for the regulatory dimer, respectively, indicate a significant degree of dimensional asymmetry in both molecules. A procedure for the purification of the catalytic subunit of the kinase is presented. The holoenzyme could be bound to a cyclic AMP-agarose column and the catalytic subunit could be eluted by 0.5 M NaCl, well resolved from the bulk of protein. This particular behaviour of the holoenzyme in cyclic AMP-agarose chromatography allowed the inclusion of this step in the purification of the catalytic subunit and corroborated that the holoenzyme was not dissociated by cyclic AMP alone. The isolated catalytic subunit displays Michaelis-Menten behavior towards kemptide, protamine and histone and is inhibited by sulfhydryl reagents, indicating that the molecule has at least one cysteine residue essential for enzyme activity. The catalytic activity of the isolated C subunit is inactivated by the mammalian protein kinase inhibitor, and is inhibited by the regulatory subunit from homologous and heterologous sources. In general, the properties of the catalytic subunit suggest a structural similarity between Mucor and mammalian C subunits.